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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display control method 
and a device therefor capable of smoothly transfer-operating the 
different image read modes of medical images and simultaneously 
operating slice movement and window condition control with one 
hand. 

SOLUTION: A mouse with a whe elis us ed for the slice movement 
ope ration of the ^cdn a image read of tfie medica l i mages. The hig h- 
^eedjTioyement of a sli ce posi tion is allocated to the dragging 
operation of the wheel 2 of the mouse, and detailed vertical 



movement control near asoecitied slice is allocated to the rotating 
op eration of the wheel 2. T hus, an environment capable of 
p'erforming an optimum (control method corresponding to the mode 
of an image read operation on a single mouse is provided. Also, a 
function for attaining the control mode of a window condition by 
the operation timing of clicking and dragging is allocated to the sub 
button 2 of the mouse not used for a slice operation. Thus, the 
environment capable of simultaneously executing detailed slice 
vertical movement and the window condition control is provided. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
^damages caused by the use of this translation. 

1. This document has been translated by computerSo the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the method of carrying out the cinedisplay of the stereogram image information on the body by 
CT using electronic medical image display The display-control function which moves a slice at high speed 
based on the first operation of this interpretation-of-radiogram person, The medical image display control 
method characterized by what it has the display-control function to see near the upper and lower sides of 
a specific slice based on the second operation of this interpretation-of-radiogram person in detail, and is 
assigned to different operation with the operation input means by which it is the same in order to unify this 
first operation and this second operation and to make them operational. 

[Claim 2] the window conditional-control function to adjust the window conditions which contain window 
width efface or the window level based on the third operation of an interpretation-of-radiogram person 
independently of the display-control function of movement of the two above-mentioned slices — having — 
this third operation — the above — the medical image display control method according to claim 1 
characterized by what is assigned to still more nearly another operation of the same operation input means 
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Japan Patent Office is not responsible for any 
.^damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the display-control method for 
carrying out the interpretation of radiogram of the medical pictures, such as CT picture, and a display 
controller 
[0002] 

[Description of the Prior Art] In interpretation-of-radiogram operation of medical pictures, such as general 
CT picture, the mode of three speed, saltation-movement which changes the slice which looks at 
movement of a slice at the point which separated the upper limit etc. from the soffit of a lung field, 
movement at the speed which usually performs the interpretation of radiogram, and detailed movement 
which sees in detail especially, and the detail exists. 

[0003] Moreover, main operations, such as slice movement and window-level adjustment, need to use 
those with two or more, and them for the interpretation of radiogram, changing them to it frequently. 
[0004] On the other hand, in the interpretation-of-radiogram dedicated device marketed from the former, 
only the method by the single operation [ trackball / a jog dial, ] input means was offered as the cinedisplay 
control method of CT. 
[0005] 

[Problem(s) to be Solved by the Invention] the case where it moves at high speed by the technique of the 
display control by the jog dial and trackball which were adapted in the above-mentioned Prior art when 
seeing in detail focusing on a certain slice — going — passing — etc. — it generated and there was a 
problem which will be said if control is difficult On the contrary, when the method of making the position of 
all slices correspond to a slider etc. so that high-speed movement may be performed easily, having grasped 
the slice position currently seen exactly (corresponding for example, a slider upper limit to the slice of the 
lung topmost part, and making a slider soffit correspond to the slice of the lung bottom), and carrying out 
****** used, it is needed in quite delicate adjustment, and the problem are hard to use was by short 
stroke in the operation mode which looks at the upper and lower sides near [ a certain ] an 
[0006] Although operation suitable for each mode was possible when two or more these control methods 
and equipments were prepared, there was a fault that it was necessary to use properly the equipment 
controlled at the time of a change of interpretation-of-radiogram mode. 

[0007] Moreover, although the jog dial etc. was equipped apart from slice operation and it was 
simultaneously operational in window condition operation in the interpretation-of-radiogram dedicated 
device of the above-mentioned conventional marketing, both hands needed to be used for operating it 
simultaneously. 

[0008] When it was necessary to change operation functional assignment of a mouse, or to move and drag 
a pointer to the slider of GUI with which the specific screen area is equipped etc. and especially this 
change operation was concentrated on the interpretation of radiogram in extensive work, such as a mass 
screening, in order to carry out slice movement in this case although assigning window conditions to the 
four-directions drag of a mouse is widely performed by the general software for the interpretation of 
radiogram, it had become with the obstacle. 

[0009] The technical problem of this invention is in the interpretation of radiogram of an electronic medical 
picture to offer [ offering the environment where different interpretation-of-radiogram mode is changed 
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^ smoothly, and can be operated, and ] the environment where slice movement and window-level control can 
be operated single hand simultaneously. 
[0010] 

"[Means for Solving the Problem] this invention solves the above-mentioned technical problem by invention 
listed below. 

[001 1] In the way this invention (1) carries out the cinedisplay of the stereogram image information on the 
body by CT using electronic medical image display The display-control function which moves a slice at high 
speed based on the first operation of this interpretation-of-radiogram person, The display-control function 
to see near the upper and lower sides of a specific slice based on the second operation of this 
interpretation-of-radiogram person in detail Since it has, this first operation and this second operation are 
unified and it is operational, it is the medical image display control method characterized by assigning 
different operation with the same operation input means. 

[0012] Or it sets using electronic medical image display to the equipment which indicates the stereogram 
image information on the body by CT by cinema. The same operation input section which unifies the first 
operation of this interpretation-of-radiogram person and the second operation of this interpretation-of- 
radiogram person, and makes them operational, The contents judging section of operation which 
distinguishes this first operation and this operation of the second from the operation information on this 
operation input section, The image-processing section which has the display-control function which moves 
a slice at high speed based on the first operation of the judged this interpretation-of-radiogram person, 
and the display-control function to see near the upper and lower sides of a specific slice based on the 
second operation of the judged this interpretation-of-radiogram person in detail, It is the medical image 
display control unit characterized by providing the image storage section which accumulates original slice 
data and outputs slice data required for the display control in this image-processing section according to a 
demand. 

[0013] Or the display-control procedure which moves a slice at high speed based on the first operation of 
this interpretation-of-radiogram person that assigned the operation input means in the method of 
indicating the stereogram image information on the body by CT by cinema using electronic medical image 
display, The display-control procedure of seeing near the upper and lower sides of a specific slice based on 
the second operation of this interpretation-of-radiogram person assigned to this same operation input 
means in detail It is the record medium which recorded the medical image display control program 
characterized by recording the program for performing a computer on the record medium which this 
computer can read. 

[0014] the window conditional-control function in which this invention (2) adjusts the window conditions 
which contain window width of face or window level based on the third operation of an interpretation-of- 
radiogram person independently of the display-control function of movement of the two above-mentioned 
slices — having — this third operation — the above — it is the medical image display control method 
characterized by assigning still more nearly another operation of the same operation input means 
[0015] Or it is the medical image display control unit carried out [ that the display-control function of 
movement of the two above-mentioned slices has the window conditional-control function to adjust 
independently the window conditions which contain window width efface or window level based on the 
third operation of an interpretation-of-radiogram person in the above-mentioned image-processing section, 
and the above-mentioned operation input section assigns this third operation to operation other than the 
second operation for a start / above-mentioned /, and ] as the feature. 

[0016] It has the window conditional-control procedure of adjusting the window conditions which contain 
window width efface or window level based on the third operation of an interpretation-of-radiogram person 
assigned to still more nearly another operation of the same operation input means, or the display-control 
procedure of movement of the two above-mentioned slices — independent — the above — It is the 
record medium which recorded the medical image display control program characterized by adding the 
program for making a computer perform this window conditional-control procedure to the above-mentioned 
program. 

[0017] this invention (3) — the above — the usual main button as the same operation input means — The 
mouse which added the second pointing functions which can be clicked, such as a wheel or a pressure- 
sensitive lever, to 2 button mouse of a subbutton is used, on this main button It assigns the usual general 
optional feature, on this subbutton As assigning the case where drag operation is performed using the 
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^ subbutton concerned, and the case where released by the time Tm set up after pushing the subbutton 
concerned, that is, click operation is perfornned to this window conditional-control function, as the third 
above-mentioned operation The this case where it clicks is assigned to this window conditional-control 

^function changed to the window conditions of presetting one by one. The this case where it drags is 
assigned to this window conditional-control function of the window level and window width efface by the 
vertical drag and the right-and-left drag. After continuing pushing a button, standing a mouse still more 
than the set-up this time Tm, The case where it releases is assigned to the display function of the pop up 
menu with which the change in various modes etc. is attained, for this second pointing function As 
assigning this display-control function of slice movement as the second operation for a start [ above- 
mentioned ] The case where it drags using this second pointing function as a button as this first operation 
The case where assigned this display-control function that indicates the slice which is carrying out the 
interpretation of radiogram by vertical move at high speed, and this second pointing function is operated up 
and down as this second operation It is the medical image display control method characterized by 
assigning this display-control function that gives a vertical move indication of near [ present ] the slice at 
a low speed. 

[0018] The above-mentioned operation input section to or 2 button mouse of the usual main button and a 
subbutton It is the mouse which added the second pointing functions which can be clicked, such as a wheel 
or a pressure-sensitive lever, this main button It is assigned to the usual general optional feature, this 
subbutton When drag operation was performed using the subbutton concerned, when it releases by the 
time Tm set up after pushing the subbutton concerned, that is, click operation is performed It is what is 
assigned to this window conditional-control function as the third above-mentioned operation. The this case 
where it clicks is assigned to this window conditional-control function changed to the window conditions of 
presetting one by one. The this case where it drags is assigned to this window conditional-control function 
of the window level and window width efface by the vertical drag and the right-and-left drag. When it 
releases after continuing pushing a button, standing a mouse still more than the set-up this time Tm It is 
assigned to the display function of the pop up menu with which the change in various modes etc. is 
attained, this second pointing function It is what is assigned to this display-control function of slice 
movement as the second operation for a start [ above-mentioned ]. The case where it drags using this 
second pointing function as a button It is assigned to this display-control function that indicates the slice 
which is carrying out the interpretation of radiogram as this first operation by vertical move at high speed. 
The case where this second pointing function is operated up and down is the medical image display control 
unit characterized by being assigned to this display-control function that gives a vertical move indication of 
near [ present ] the slice as this second operation at a low speed. 

[0019] or the above — to 2 button mouse of the usual main button and a subbutton as the same operation 
input means The mouse which added the second pointing functions which can be clicked, such as a wheel 
or a pressure-sensitive lever, is used, on this main button It assigns the usual general optional feature, on 
this subbutton As assigning the case where drag operation is performed using the subbutton concerned, 
and' the case where released by the time Tm set up after pushing the subbutton concerned, that is, click 
operation is performed to this window conditional-control function, as the third above-mentioned operation 
The this case where it clicks is assigned to this window conditional-control function changed to the 
window conditions of presetting one by one. The this case where it drags is assigned to this window 
conditional-control function of the window level and window width efface by the vertical drag and the 
right-and-left drag. After continuing pushing a button, standing a mouse still more than the set-up this 
time Tm, The case where it releases is assigned to the display function of the pop up menu with which the 
change in various modes etc. is attained, for this second pointing function As assigning this display-control 
function of slice movement as the second operation for a start [ above-mentioned ] The case where it 
drags using this second pointing function as a button as this first operation The case where assigned this 
display-control function that indicates the slice which is carrying out the interpretation of radiogram by 
vertical move at high speed, and this second pointing function is operated up and down as this second 
operation It is the record medium which recorded the medical image display control program characterized 
by assigning this display-control function that gives a vertical move indication of near [ present ] the slice 
at a low speed. 

[0020] At this invention, while assigning high-speed movement of a slice position to drag operation of a 
mouse in the slice move operation of the cinema interpretation of radiogram using the mouse provided the 
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^ wheel, the environment where the optimal control method can be carried out on a single operation input 
means:mouse according to the mode of interpretation-of-radiogram operation is provided by assigning the 
detailed vertical move control near the specific slice to wheel rotation operation. 

"[0021] By assigning the function made into the control mode of window conditions to the subbutton of the 
mouse which is not used, the above-mentioned slice operation is simultaneously provided with the 
environment which can be performed for detailed slice vertical movement and a window conditional control. 

[0022] By this quota technique, since it becomes switchable smoothly, two or more interpretation-of- 
radiogram mode can be changed freely, and the interpretation of radiogram of high-speed slice impaction- 
efficiency interpretation-of-radiogram mode and the detailed interpretation-of-radiogram mode of a certain 
specific upper and lower sides near the interested slice can be carried out. 

[0023] At the time of detailed interpretation-of-radiogram mode, since adjustment operation of window 
conditions is simultaneously possible, there is an effect that the more detailed interpretation of radiogram 
can perform at high speed. 
[0024] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in detail 
using drawing. 

[0025] Drawing 1 is the block diagram of the display controller for explaining the example of 1 operation 
gestalt of this invention. 

[0026] This example of an operation gestalt explains the data of the thorax photoed with the X-ray spiral 
CT taking the case of the case where the interpretation of radiogram is carried out. The interpretation of 
radiogram is the CRT interpretation of radiogram, and uses a cinedisplay. For an interpretation-of- 
radiogram person's operation input section, and 12, as for the image-processing section and 14, in drawin g 

I , the content judging section of operation and 13 are [ 10 / an interpretation-of-radiogram person and 

I I / the image storage section and 1 5 ] the image display sections. 

[0027] As the operation input section 1 1, a mouse with a wheel is used, for example. In response to the 
operation b of the mouse by the interpretation-of-radiogram person 10, the operation input section 1 1 
sends the mouse operation information c to the content judging section 12 of operation. The content 
judging section 12 of operation judges the function assigned to mouse operation of explaining below from 
the mouse operation information c, and sends the cinedisplay control information d to the image- 
processing section 13. The original slice data of the thorax photoed by CT are accumulated at the image 
storage section 14. If the original slice data demand g required for the image-processing section 13 to 
carry out a cinedisplay according to the cinedisplay control information d is emitted in the image storage 
section 14, the image storage section 14 will send the original slice data f to the image-processing section 
13 according to the demand g. As information e on the picture which displays the sent slice data f, the 
image-processing section 13 is sent to the image display section 15, and the image display section 15 
displays this and it shows it to the interpretation-of-radiogram person 10 as image information a. 
[0028] Drawin g 2 is outline situation explanatory drawing of the interpretation of radiogram in which the 
example of an operation gestalt of this invention is used. 

[0029] In the cinema interpretation of radiogram, a slice is fundamentally expressed as the screen of one 
sheet, and vertical movement is carried out, and about the direction of a body axis, the slice to display is 
displayed like an animation and carries out the interpretation of radiogram. 

[0030] In general interpretation-of-radiogram operation, as for movement of a slice, the mode of three 
speed, long-distance saltation-movement (Mj), movement (Mn) at the speed which usually performs the 
interpretation of radiogram, and detailed movement (Mp) that sees in detail especially, such as a upper 
limit, and the detail exists from the soffit of a lung field. Moreover, main operations, such as slice 
movement and window-level adjustment, use those with two or more, and them for the interpretation of 
radiogram, changing them to it frequently. 

[0031] Drawing 3 is explanatory drawing of a mouse with a wheel. The case where a mouse with a wheel 
(example : Microsoft IntelliMouse, Logitec FirstMouse+) is used for interpretation-of-radiogram operation is 
considered. To this mouse, two buttons 1 and 3 and the wheel 2 which serves as the function as a button 
in the center are provided. Among these, an operator defines the main button 1 and another button to 
which the pop up menu is usually assigned as the subbutton 3 for the button mainly used for pointing (tab 
control specification on a screen). When an operator is dextrism, the main button 1 becomes reverse when 
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^the left and the subbutton 3 are the right and a sinistral. 
[0032] The main button 1 is used as a usual general optional feature. Therefore, the main button 1 can 
assign drawing and the function of enlarging or contracting by the mode change by the GUI selection on a 

^screen. 

[0033] Drawin gj4 is explanatory drawing of a function and operation timing assigned to the subbutton in 
this example of an operation gestalt. Moreover, drawing 5 is the flow view showing the procedure of window 
condition operation using the subbutton in this example of an operation gestalt. In addition, the processing 
flow of drayving 5 has described the flow of processing with the event drive type. 

[0034] Although the subbutton 3 takes out with Windows 95 and WindowsNT4.0 the various pop up menus 
corresponding to the object which cursor has usually chosen at the time of a mouse rise, it carries out 
functional assignment also to window condition operation on the interpretation-of-radiogram application in 
this example of an operation gestalt. 

[0035] First, as shown in dr awin g 5 (a), when the subbutton 3 is pushed, the state MB of a subbutton is set 
to 1 (quiescent state), and the depression time Ts is clocked and recorded. 

[0036] Next, as shown in drawing 5 (b), after the subbutton 3 is pushed, the subbutton 3 will.be released by 
the time (mode switching time threshold) Tm set up with the quiescent state (MB=1), and it changes to the 
window conditions of presetting one by one, using MB as 0 at a (clicking) case (button depression time 
Tp(=Tn-Ts) <Tm in the release time Tn and a quiescent state) ( drawing 4 (b)). It will return, if it circulates 
through this operation, there is three presetting and it will click 3 times. In addition, when the subbutton 3 
is released after continuing pushing more than the time Tm set up with the quiescent state (MB=1) 
(Tp>Tm), a pop up menu is displayed and it enables it to perform the change of the various operation 
modes etc. in the above ( dravying^^^^4^ (d)). Moreover, when the subbutton 3 is released in a mouse move 
state (MB=2), it ends as MB=0. 

[0037] Next, as shown in drayyjng 4 (c) and drawing 5 (c), where the subbutton 3 is pushed (MB= 1 or 2), a 
mouse is moved, and this subbutton 3 is assigned to window condition adjustment mode operation by the 

(dragging) case. In window condition adjustment mode, a "vertical drag" is assigned to control 
(adjustment) of the "window level", and a "right-and-left drag" is assigned to control (adjustment) of 
"window width of face." 

[0038] Drawin g 6 is drawing explaining the example of the distinction method of a vertical drag and a right- 
and-left drag. The angle of the drag direction is used for distinction of a vertical drag and a right-and-left 
drag. If angle width of face of the degree of 45 degree *=*^heta, the degree of 135 degree =s«*theta, the 
degree of 225 degree **theta, and the degree of 315 degree **theta is made into a judgment field, using 
above [ of Y shaft orientations ] 90 degrees, and using [ make the right of X shaft orientations 0 times, 
make the left into 180 degrees, ] down as 270 degrees When it is 0 times or more, is smaller than the 
degree of 45 degree-theta and is more greatly [ than right translation and the degree of 45 degree +theta ] 
smaller than the degree of 135 degree-theta, upper movement. Judging with right translation that it is 
larger than the degree of 315 degree +theta at lower movement and below 360 degrees (0 times), if smaller 
more greatly than left translation and the degree of 225 degree +theta than the degree of 315 degree- 
theta when smaller more greatly than the degree of 135 degree +theta than the degree of 225 degree- 
theta, it considers that the inside of a judgment field is an operation mistake, and it judges that he has no 
directions and processes, theta is set as the value which an operator tends to adjust. 

[0039] Dr awing 7 is explanatory drawing which assigns the wheel of the center of a mouse in this example 
of an operation gestalt to slice move operation. 

[0040] In this example of an operation gestalt, when it drags using a wheel 2 as a button, vertical 
movement of the slice which is carrying out the interpretation of radiogram is carried out at high speed 
(Mf). Low-speed vertical movement which was suitable when rotating a wheel 2 up and down and seeing 
near [ a certain ] the interested slice in detail is performed (Ms). As for assignment of the three modes of 
the slice operation described previously, and the above-mentioned operations, Mj, Mn, and Ms are mainly 
used for Mp for Mf. In addition, Mn-[ in Ms ] operation is possible. 

[0041] Drawin g 8 is the flow view showing the procedure of slice move operation which used the wheel. 
[0042] When wheel operation is made in the specific GUI field for control, in the above-mentioned slice 
movement, the rule in the GUI field for control is followed. 

[0043] When wheel operation is made and dragged by the case where the outside of the specific GUI field 
for control or the specific GUI field for control is not set up, with the high-speed movement magnitude 
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^ according to the traverse speed of a vertical drag, vertical movement is carried out and the slice stack 
which is carrying out the interpretation of radiogram is displayed. 

[0044] When wheel operation is made by the case where the outside of the specific GUI field for control or 
"the specific GUI field for control is not set up and it rotates up and down, with the movement magnitude of 
the low speed according to the vertical rotational speed of a wheel, vertical movement is carried out and it 
displays near [ present ] the slice in the slice stack which is carrying out the interpretation of radiogram. 
[0045] It is not necessary to carry out the point of the slice positions (slider etc.) which are displayed on 
the screen according to the above-mentioned wheel operation, and to move them with a mouse, and if it is 
in an interpretation-of-radiogram screen fundamentally, it will function anywhere. However, when the 
specific GUI field for control is set as others, the rule will be followed there. 

[0046] According to the traverse speed of a mouse or a wheel 2, acceleration change of the actual slice 
movement magnitude is carried out. That is, movement magnitude will be enlarged, if movement magnitude 
is also made small and is moved at high speed, when moving to the low speed. The mouse of the coefficient 
is larger and its wheel 2 is smaller. Adjustment of the correspondence curve of such coefficients and 
speed, and actual movement magnitude is enabled like the technology currently performed by the 
conventional mouse setup. 

[0047] As the operation input section used in this example of an operation gestalt. what carried the 
admiration formal joy stick not only instead of a mouse with a wheel but instead of the wheel (example : 
IBM "ScrollPoint Mouse") may be used. 

[0048] Moreover, in the case of not a mouse but a trackball (example : Microsoft ''intelliMouse TrackBall"), 
if matching of a button is possible, it is applicable similarly. 

[0049] When the control means of a wheel cannot be clicked (example : ASCII: "a vanity mouse"), the 
function of the click is assigned to other buttons, or copes with it in the combination of the means and 
drag. 

[0050] Moreover, in the technique of this invention, you may apply the function to scroll according to the 
distance which moved the mouse after clicking the wheel which is the operating instruction currently 
prepared to correspondence application, when IntelliMouse is used to automatic cinema delivery (slice 
vertical movement) of a cinedisplay. 

[0051] In addition, the thing for which a part or all of a means of this invention that was illustrated by 
drawing 1 can be operated using a computer. Or it cannot be overemphasized that the procedure of 
processing of this invention illustrated by drawing 5 , drawin g 8 , etc. can be performed by computer. The 
program for operating a computer as the means, Or the program for performing the procedure of the 
processing by computer It is possible to record the computer on the record medium which can be read, for 
example, FD, (floppy disk), MO, ROM, memory card, CD and DVD, a removable disk, etc., to offer it, and to 
distribute it. 
[0052] 

[Effect of the Invention] According to this invention, it is effective in the ability to change freely two or 
more interpretation-of-radiogram mode, and carry out the interpretation of radiogram of high-speed slice 
impaction-efficiency interpretation-of-radiogram mode and the detailed interpretation-of-radiogram mode 
of a certain specific upper and lower sides near the interested slice, since it becomes switchable smoothly. 

[0053] Moreover, since adjustment operation of window level is simultaneously attained at the time of 
detailed interpretation-of-radiogram mode, it is effective in the ability of the more detailed interpretation of 
radiogram to perform at high speed. 
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(54) i%m<o^m] mwm»^Mm:fs&:&zji-^<^m^mmm.RV^<r>m^m-:fai/^A^^Lit^m» 



(57) mm] 

LTV ^v-t^xcDKI^f^ > 2 ^ U 



1 

y\z\t. m.n(D-mmAmmmzm u ^t, 

±iB^=©^'^i: LTM'^'-r > v^^B^mmmm\zm'} 
mjkw^jm^^m^^ y ]^^^>^^mmmiz^i') ^x. 
'mmm\zm^)^x. 

^^7t)^nrig{c;5;S;Jf «v t/T-y "/^ -=L-(Dm^mm\zm 

t LT X ^ -r :^^m<Dmmm^mmizm v^x^z.t 
tux. 

mmr-rs^ yy-^ y ^'m^^^s^ y t hxm^ ^ -y i^* 
Ltzm^-^wm-om'^hi.x. s^^LrvN^x^-rx 

sn- :tr-r ^T^-^' > ^mmi:±Tizm'^Lr=.m^^m.m 
-comi^tLx. m&(D7.^47.i&mi:ismiz±rmm 

[if*ii4] m^fj^mmmmB^m^^x. cxd 



(2) ^2 0 0 0- 2 3 5 

2 

§^comr.(Dm{'^izm-^\ ^t*-5#^® x«)J:t 

i:, 

10 Mx^-fXT^-^f^r^U mM^ls^iaiaPT'CD^^JW 
{Cig.i|;5:x^-r X-r- SrM^lCfE: DT ffi:t7-r SH^^ 

[if*iS5] ±MmmmMmt. Jiianorox^-fx 

;b*fcti^UA'-:^i:*^ u ^y i^-^m^j^mzz^-fy^^ 

y irmm^muLr^-7'yxx& 

KiTK^ y\t. m-^cD-^m^^j^mRmmizm u sr ^ 

msm^ y\t. mmsi^'Si y sr^o x -y vmiWr 

TmST'lCSrr, o*iJ^'«J^y^^^5:^To;^c^{C 

fj U ST e>ns *)(DTfeo T, 

Si7 y .y ^ Lf^^*-:. :fV ir ^y NcD-^-r > K-^^^^^lc 

S >y f\^fz.^ii\ ±T >y ^ >y ^T 

'#«cS!iusTe>n, 

40 M!S«$tlfe^r4ITmaJ:-7'i7X$:liiii:Lfc4*5j<^f> 
x^;()^nrtg(C7&^*f>y :/r -y -^-(©^tSigtcfU 

';STe>n, 

m.m=.^^-^yy''<y';fmmt. JniB^- ^zzcnm^t, 
LTx5-Yx#^^®^*^J^^^tg^cftJu STibti-st; 

m.m~^^4 yy^-<y ^'mm^^^^ y t Lxm^ ^ >y ^* 

L;"c#^7i\ g^-co^^i:bT^UTv^sx5-rx 

50 tu 



3 

So 

f^tCftJ U ST fcMI^(7)m=(7)SI{ffCScSV >T > K 

y Y^^mm^m^ny\d:=L-9Km^^'±^ 

[fff*lM9] J:fap-©^^A*#^i; LT, a^® 
±5J<^>, W\-^^^yo^2if>.9y^^7.\z. 7fx-r-;i/*fe 

S±3K^>{C{±, iiS(Z)-S96U^^«i|glcSUUST, 30 
n-Dtz.^i)\ SKi!|3K^f>$:J¥bT7b^e5lS^$tlfe^ 

±M^^(7>m^t bxm^^ y h^^^w^mmizwiv 

^x^:ittl.x. 

Kwm ^mx^m^^y \^^^wmmm\z^] u st. 
mwtm^zm')^x. 40 

mSt^^nt=.^fi^TmVjjL-7^:^^W>±hf^^t.Tf^'^y 
UST, 

m.f$-7t<^yy^^y^-mmizit. ±ia^-, m-(Dm^ 
t LX7.^^xmm<Dmm^mmmizwi^)^x^^t 

mmizt<4 y^^ y ^mm^a^^yt. hxm ^ >v ^' 
Lt:M^^mm-(j:>m'^thx. sg^uTv^sx^^:^ 

$:WiglC±T^Ki^-r^M^^r<S|f«8tg(CiiJ U ST, 50 



4tM2000- 23 5 
4 

sm^jK-f ^^^-^ y^mm^±-v\zm^\.f=.^^wm 
-(Dm^hi^x. m&(D7.'p^y^.Tm-^{m\z±rmw5 

[0 0 0 1] 
[0 0 0 2] 

m^aywim -m.<ncTmm.ts^t!.(nm:mmw<j^imem 
Em.t\>r^^^\zM.^7.^>( T.^wmfL^mmm'm. m 

'^^^n^j:t>'^X(D^m. #{c^L<BSi¥^?&;# 

[0 0 0 3] fu^lcli:^^-fx^l&i;'^^'>K'^ 

'jmT^e)i2>Jl7!)^&S= 
[0 0 04] ^i^5fe*^'br^?l5$tlT^^Sg^^ffllS 

m^zi3^^x^t. cT<Dy^m^mijmtLx. v^f 
|g^cJ:s:61Sfe'^:^il«$^lTv^fc. 

[0005] 

[fi80>e*^«?^u J: e) t-r^^] ±mmmmzi^\^ 

i/" 3 ^^-^ -Y;!/^ h ^ >y #-;i/(C j: ^^}mm<Ji^ 

7bWT'*>Si:vNe)Fp9II*^&o^. mz. MTVN-2>X5 
Xfiig^ W«{Cfi^ L^c t *J^5$^»^>^BlCT'^-g> 

[0 0 0 6] z4xe)®S!Ji^i:?s • '^m.^wmM^^t=M 
^\%. ■?-ti-?-'ti(D^- HHciaufe^^A'^origT'fe&A^, 

[0 0 0 7] ±fati;65feCDrfJIg®M^M^MT' 

tt, ^Ay\^^^<mmz^^^x. 7.^A7.m^}L\-m\ 
\z V 3 \)it£ iify^-^t\,nmzm'^'^mx&^ 
t>\ nmzmf-t^\z\m^-^mo-smt!^^^t:., 
[000 8] -'m(Dwmm V 7 h ^3LTx\-i. ^^yy: 

\t. v^xcD^^lgfiJUST&^iO'JmfeU, 
MTOC^SnTVNSGU I (D7.^>(^-t£E\ZTf^ 



5 

[0 0 0 9] :^^m<Dwm\t. m'?-6^^jimmmm<Dmi} 

[0 0 10] 

[0011] :^mn ( 1 ) it. mj-m^^mmmmm^^^ 
cDmrn^-smzn^^m^mmt. ^^^^(Dm-oy 

f}^mX'(Dmiii>m^\Z^i^) ^X^Z i: t-^E 
[0 0 12] S>•^>v^^i, S^^^E•fleliJ^*^&fflv^ 

-(Dmfizm-^^^xT.^-iT.oy^m^mmznomM 
mmm. ^^zj^mm^^nr-m}mo:>^=.<Dmi'^izm^ 

[0 0 13] S>.5v>», 

^^tcso'v ^x^^^7.<D^mi:i^mznom^mmm 
m-(Dmmffxjj^mizw?)^xr-mMBmoym=. 

[0 0 14] :^^m (2) J:iazl-3®X^-r^(7)^ 

'5^^x'^>(yF^m%L<it^-(y\^^ v^j\y^^ti -0 
L, M^H®^^?:. ±tm-<Dm¥x±^m(D-^^\z 

[0 0 15] ±immmimt. -hiEno© 



(4) 4$f,B2 0 0 0- 23 5 

6 

7.^^ x(D^m(Dm^mmmt\ti&iaz. me^a^^ 

f- t)®Tfes z $rmi:-r ■5ES?®i^J*5^J1^ST 

[0 0 16] ^>S^^{i, ±fBnoCDX^-r7.(D#iif(D^ 
10 {CS!l®^>^(Ci!I y STfc^^#®||H©^{CS^V ^T 

^m-^^-f^ y \^^^Mm^m-km u m.^^ 

> K'i'^fWJiS^lii^: n > ^ - ^ fcll^f S-frS Tt* 

So 

[0 0 17] (3) ti, _h9aiBi-<^S^A:;^j^ia 

ilLT, ii11rO±:J<^>, i!I4?^>®2 4?4?>x"t7:;^lc 

20 y^^y^'wm.^m^\^f=.•7^y^^mm\.. W^ifs^y 
tcti. iiS©-JK6lj?fc^m{cffj»jST, ^'J;K^?> 
tctt, S^iJ^J^^JJ^^r^oTK^^y^J^W^&^fo^^ 
75)\ S^i!J#^>$:fl?bT*Mb|gS$tlfe^r^Tm*T' 
{cS(-r, U ^ U ^^^$:^Tofe^$:±gBll=c^ 
^^i: LT^-f-r > F'!7^f^M^«ifg(::f J U STS z i: 

^^mzmm^-mfL^mfy^ y y^^^^m-m^mmzn 
30 ^%.\^Mmm\z%\^mx. Kis^snfc^r^Tmj^a: 

#^2:, F(7)i9JUmWBrtB{C;5;S3tf>y:/T 
-y y^;<:^:i-CD^«iti(CfUUST, S|g-7}<^ 
yfWmz\-t. ±fa^- ^-(D^^ilLTX^-fX^ 

m<Dmm^mmmizwi u^x^zLttLx. 

A y^^ yvmm^Tfs^yt Lxm^ F^ V y Lfc#^ 

^mm—COmi^tLX. SEf^LTVN-57>^-r:^$:]«ii{C 
-hT#tt^-rs^^^J1Slitl(Cf!IUST. 

'Ot^w' y^-wm^±.y\zm'^Lrz.m^^mm=.cDm'^ 
40 hUT, im<D7^A:^i5:m^imiz±rmm^s-t^ 
^.m^mmmizm u sts :i t ^rmii-rsE^KiB^ 

^^!l1^:^?ST-fe-5o 
[0 0 18] fes^^^i, ±IS^^A:^8I5{i. a^^cD^j}^ 
iiy. i!l3K^>cD2:i<^>v'?>^.tc. ;fx-r-;bi^ii^ 
EE u ^y ^ oTt|;5j^z:/K-f 

^^ifgfCMUST'bti, Ml!ld<^>l±, SMi'j3if^> 
T F^ <y ^'m'^^n-D SMi'JjK<5f > 5: 

ffLT/)^e>ISS3nfcKFr^Tm^TlCj^Ct, oS'J^rU 

50 y^mi'^iin^tzm^izit. ±Mm=.(7:>m'^hLxm^ 
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T-^y^'WrnA. ±IHII- f^lKDmf^tLXX^^T. 

ru mmn^^^y^^y'!fmmi:±rizmi'^Lr:Lm^ 

[0 0 1 9] &sv^^i, ±IB|Bl-0^'^A:^#@i: L 

y^'mmz\-i^ ±Mm-. m=.(Dm'^tLx^^-(7.W' 
WKDrnm^mmmiz^'j^x^ziitLx. mmr.if^ 
-^y^-^y yatiS:^^ y t lt«v ^ >y ^''ufc^ 
^mm-d^M^tLx. ^^LTv^^x9-rx5:^gii{c 

tLx. mE(D7.^^7.]5.m^^\z±-f^m^-t^ 

[0 0 2 0] *#g^T-{±. y^^mi(D7.'y^7s1^W5mF 
\z. ■lis^-jv^^mLtz-^'yT.-kmw :^^-fxfi«cD 

mmii'fizm 'j^x^ztiz^ij, mernm^^ - v\z 



(5) #§§2 0 0 0- 23 5 
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[002 1] ±fH:^^-rxl8^^{ct4ffiMLTiNJ5iVNv9 

$:f!iy^rs'i:T% mmfjt7.^^7.±-mmii^'<y 
]^^^wm ^ mmzwci-^wmm.-kw^-^^, 

[0 0 2 2] 5js:fUUST^{Cj:U, lSJ$^X^-f>^e 

x\ ws^m^^-v^^smizi^^m^xm^-t^znt)^ 

10 ttiJfeS, 

[002 3] mm^^- mizmmz^^ y 

[0 0 2 4] 

xm^m^^xmm\zmm-t^, 

[0 0 2 5] E Hi, 2fs:f§^(D-Syg?g^J&Itt^^5 
[0 0 2 6] *||S©^®,^^jT'ti, YM^^hjCHXm^ 

20 Lfcmp®^^- ^ ^m^-r^m^^miz-^-D xmm^ 

^^x. loit^^. 1 nim^<Dmi¥xti^k 12 
lisif^F'g^w^gp, 1 3 immmm. 1 4 im^m 

SP, 1 5ttH^^«|5T'fe-g)o 

[0 0 2 7] ^^A:^spi 1 tLTii, m^^3^-r-;l/ 

^^nx. . ^^A:^gp 1 1 it-^'y^m'^'mm c sr^^^w 
^*'MSPi 2{ciis, ^■^F^^^y^spi 2(±, i^xrizm 
m^^-^^7.m^izm^} ^xrcmm^-7^7.mimmc 
30 ^-^f^m^u mmmmi 3\zMvxy:^m^mmm. 

d^m^o H^«SP14{C«, CTT'^U^B^P® 
Mx^-l'XT'-^fT&^a^tiTv^S. M^^LaSP 1 3 

X5^^T-*-^S*g$:liJ^f^SPl 4tc|gt-^i;, M 

^mmi 4t±^®ii#g{c/;5i5TM^^-fX7^-4ff 
^Mmasgpi 3{ciii^„ wmiaspi 3 it. iie^n^ 

mm 1 0 izBm'mm a t bxm^^-t^. 
40 [0 0 2 8] si2{i, :$imm<Dmmmmmimi^i^^m 

[0 0 2 9] i/:^^mmXlt.- m^miZT.^^ X^-'i^<D 
[O 0 3 0] -|$CD^^■^{C33^,^T^^-r;?.©^^& 

j) , 'M'^m^^n^j^^mmx(D^m (Mn) , i^izu 
L<^^nm^d^^m (mp) c^HocDit^, i^u^®^ 

50 K'^L'^;i/ilM7fct'iM7S;^W^I^[^*J. ^ti^^m 
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[0 0 3 1] 03 li, ji^-(-}\4i^-7^P^<DmmmX'$> 
So ^^g^{cd>'f-;i/#^v>i;7. (.m-.Micros 

oft IntelliMouse, Logitec 
FirstMouse+) $:ffiv>fe^^S:#x.-5. 
'i'xtctino®/^^ > 1 , 3i:, ^(Dtp^izii^iiyth 

[0 0 3 2] ait®Hi$W'5;^«|gi; 
LTMv>5. J:oT±:K^f>lliiii®_hCDGUI3^lC 

[0 0 3 3] 04 ti, 2^sag?^ffi.Mfci3l:?Si[f;K^ >{c 

[0 0 3 4] ai^K^ >3ii, Windows9 5, Wi 
ndowsNT4. OXitm^^y^.TV^mz^-V 

[0 0 3 5] ^-r, US (a) IC^f-fcotC, Ifl^^f^ 

m) \zLx. wrmn s^tmi'tmhx^<, 

[0 0 3 6] 7^{C, H5 (b) lC:^f <fce)tC, 
^im^iVt-h-^ib. »lh^^. (MB=1) (Z)**T'ia^ 

mimmXsOifs^yWr'^f'^T ^ (=Tn-Ts) <T 
m) \Z\i. MB$:0i:LT:/U-fe-v N<D'?-f ^K'i?^^^ 

{cpif^jijjyms (04 (b) ) „ z.(Dm¥\tmmh. 

=o®:^'j -fe -y =0^ u ^-r-s iijcicM 

^fe, ±i3{Cj3V^-C, »ih^, (MB=1) CD** 

(Tp>Tm) m^\z\t. ifsv:fTv:fi^-=L- 

e)fc-rs (04 (d) ) o •^'OT.'mi-w (mb 

= 2) (^Sf(Ci!J;}f^>3?:»PgrL?^:#^tCli, MB = 0 
[0 0 3 7] JiJ^tC, 04 (c) , 05 (c) \Z^<t^O 

\z. S[|3K^f>3$:}f (MB=l*feti2) T-v 

^7.mmL (K5-y^^U) ZLCDi!J;K^>3 



(6) i|#gg2 0 0 0- 23 5 
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> K':7 am) HSffU ^T, K 

v>y^'j 5: r^^>K':7«ilj (il§^ tCil|»J^T 

[0 0 3 8] 06li, _t:TK^>v^5^i::fc&K^'yy(DE 

%'wm(m^mm-t^mx&^o ±r ^5''ii£:& f 

om. Wsm^ 1 8 Offii: U Y$fc&r&] 
®±:&f^&9 0^, T:&fpl$:2 7 0|gi:UT, 4 5S± 
10 em. 135S+eS, 2 2 5S±0S, i3J:Uf3 1 5 
fS± e S(Z)^S(ii$:5^g'J«R^i: -rs i:. O S^^UiT- 4 5 

1 3 5S-0SJ:^J/J^$^^i;±^^&, 13 5^+eSJ; 

y:^^< 2 2 5S-eSiy/^^v^i;*#|^, 2 2 5^ 
+ 0SJ;U;^S<3 1 ss-eSi'J/hSv^iiT^I*, 
3 6 0S (OM) Ji^TT'S 1 5S^-eSJ;U;*:Sv^i::& 

i:fMLT«!Si--5o 6\tm^mmh'^-t\<mzwL 
20 [0 0 3 9] 07ii, :^mmmm\z^\i^'^^7.^^ 

So 

[004 0] *|lifi?^M^jT'ii, -;b 2 5:/Jf ^ > i: 

iitciiT^K^IirS (Mf) „ JiN-r-;i/2$:±TtctiP|g 

Jibfe{g5^T^l&$:^fe) (Ms) , $fe(C^E^f-7.^-f 

3 ocD^- Fi:±S^-^(DSiJ STli, M f 
Mj^Mn, Ms7b^p{Ci{CfflVNf>4x-5, ^fc, Ms 
30 T'=tMn6U7&^{iprtgT'feSo 

[0 04 1] 08li, ^©4-s'f-;i/$:fflVN7t:7>^-f>^^ 

[004 2] /t; - ;i/^'^*^i}#^«)^J^ffl G U I W^x 

[0 04 3] >}x-r -)\ym'^t)-t(m&(Dm'mmG\i i 

XX ^ «y ^ $:±T F5 >y ^©^WiSMtCfC 
40 (D#i&*T'±T^fil$-&T^-rSo 

[0 04 4] rfv-l- -;i/^'^;*-<-^CDi|^COS!l^ffl G U 1 1^ 
L < li^^CDflJ^^fflG U I fl^S*':^^ tl^V ^^ 

x^-fxx^ >y ^^cs^-^s^gs<7)x^'1'xia€l?r3f^-r- 
T^:5^-rSo 

[0 0 4 5] J::gs<Z)*;-f-;i/^-^ici4xii, iirSfc^ 
50 i:3T'=foatl^-5o fffitClt^CDMt^ffl 
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[0 04 6] mSi(D::K^^::k^WAli. •r^T.^yi-^^- 

[0 0 4 7] *|gfi6?^^J^C33V^T^-r■2)|^^A;^gi5 10 

»J {C^^S^- 3 -f ^* >>- ^ « b J: e) ^ 
(M : I BM rs c r o 1 i Po i n t Mo us 
ej ) TtA^it)*?^ 

[004 8] ^tz.. V?:?.T'^< h^«y^^-;b®#^ 
(^:Microsoft TintelliMouse 
TrackBal Ij ) {Ct, yOMl^i^Vytf^ 

[004 9] ii-^>(-)\y^m(mm^mfi^!7 U ^^Rltg 
(M: ASCI I : r^;fr'i7Xj ) f^m^. ^(D'J ^) 20 

[00 50] it I n t e 1 1 iMo u s e 

[0 0 5 1] la 1 T'M5^Lfe*|§q3c7)#|g®-S|5 

*^T'^-5z:i:, fe-&v^^i, S5, El8?fci:*T'^J^Lfe* 
^^z.titm'^ixt)t£<. :iy\^^--si^^<D^m.t 
-iiX'^(D^(D^m^mf^-^^f-^o)-:faif^j^ 

ii. FD (:7P>y f— t'-)';^^) MO, ROM, ^ 
^U:*-K, CD, DVD, VL.-^^ZfJV^-i T^Pfd^tf 

iztmLxmmu msi-^zti)^'nimx&^. 
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[0 0 5 2] 

m^=^- ]^^smizwvm^xmm-r^:^tt)^x^ 

[0 0 5 3] l¥MI^^-K^{C!gl^{C'5-f>K 

[S2] ±ssmim'mnzi3\>^xm&-t ^mmcTm^ 
<D^mmx'$>i>. 

[@4] (a) , (b) , (c) . (d) It. ±Mmm 
[05] (a) , (b) , (c) (i, ±tsm^mmx 

•y mm^\-imm%:mm-t^mx'ts>>^, 

[07] ±fB*ii©^ffiMT'®, V'?x4-x-1'-;b$:^o7t 

[??#coii^] 

1- ±3fC^> 

2- ;j>^-;i/ 

1 

1 1 -Slf'^A:tya5 

1 2-m^^mn^%^ 

1 3-iS^^0,ag|5 
1 4-W^ilS|5 
1 5-®^^^P 
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